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Abstract 


PROBLEM TO BE SOLVED: To provide a device and a method for processing image with which the total 
capacity of a memory can be reduced by effectively using an image memory. 

SOLUTION: High-gradation image data inputted from external equipment are stored in an image memory 
301, a gradation processing part 303 performs gradation converting processing for generating low-gradation 
image data from the high-gradation image data, the low-gradation image data generated in that processing 
are fed back and stored again in the area, where the high-gradation image data processed in gradation 
converting processing are stored, inside the image memory 301, and these stored low-gradation image data 
are outputted to a printer. 
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(54) DEVICE AND METHOD FOR PROCESSING IMAGE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device and a method 
for processing image with which the total capacity of a memory 
can be reduced by effectively using an image memory. 
SOLUTION: High-gradation image data inputted from external 
equipment are stored in an image memory 301, a gradation 
processing part 303 performs gradation converting processing 
for generating low-gradation image data from the high- 
gradation image data, the low-gradation image data generated 
in that processing are fed back and stored again in the area, 
where the high-gradation image data processed in gradation 
converting processing are stored, inside the image memory 
301 , and these stored low-gradation image data are outputted * 
to a printer. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A storage means to store the image data of the Takashina tone inputted from the external instrument, 
A gray-scale-conversion means to generate the image data of low gradation from the image data of said 
Takashina tone, The feedback storing control means which stores again the image data of low gradation 
generated by said gray-scale-conversion means in the field to which the image data of said Takashina tone 
processed by said gray-scale-conversion means in the field of said storage means was stored, The image 
processing system characterized by having an output means to output the image data of low gradation stored in 
said storage means to image output equipment. 

[Claim 2] When it has the field which can store the image data said whose storage means the image data of said 
Takashina tone is a 1 -pixel N bit, said image data of low gradation is 1 pixel M bits (N>M), and is N bit per 
pixel, A 1st conversion means by which said gray-scale-conversion means changes the image data of said 1- 
pixel N bit into 1 -pixel M-bit image data, The image processing system according to claim 1 characterized by 
having a 2nd conversion means to change the image data of said 1 -pixel N bit into the image data of a 1 -pixel 
(N-M) bit. 

[Claim 3] Said feedback storing control means is an image processing system according to claim 2 
characterized by controlling to carry out packing of said 1 -pixel image data [ M-bit ] changed by said 1st 
conversion means, and the image data of said 1 -pixel (N-M) bit changed by said 2nd conversion means, and to 
store them for every pixel of the field where the image data of said Takashina tone of said storage means was 
stored. 

[Claim 4] Said 1st and 2nd conversion means is an image processing system according to claim 3 characterized 
by performing gray scale conversion using an error diffusion method. 

[Claim 5] Said 1st and 2nd conversion means is an image processing system according to claim 4 characterized 
by having the diffusion error table which can reset a threshold and a diffusion error, respectively. 
[Claim 6] The image processing system according to claim 5 characterized by having further with the diffusion 
error table control means which reads the data specified from two or more thresholds and diffusion error data 
which were stored in the memory which stores two or more thresholds and diffusion error data, and said 
memory, and is set as said diffusion error table. 

[Claim 7] Said output means is an image processing system according to claim 3 characterized by choosing and 
outputting said 1 -pixel image data [ M-bit ] or the image data of said 1 -pixel (N-M) bit from said storage means 
according to the gradation expression capacity of said image output equipment. 

[Claim 8] Said image output equipment is an image processing system according to claim 1 characterized by 
being a printer. 

[Claim 9] Said printer is an image processing system according to claim 8 characterized by recording an image 
using the recording head according to an ink jet method. 

[Claim 10] Said recording head is an image processing system according to claim 9 characterized by having the 
heat energy conversion object for generating the heat energy given to said ink in order to carry out the 
regurgitation of the ink using heat energy. 

[Claim 1 1] The image processing system according to claim 1 characterized by having further an output-control 
means to control to read and output said image data of low gradation from said storage means when said image 
data of low gradation generated by said storage means with said gray-scale-conversion means fills or an output 
request signal is inputted. 

[Claim 12] Said external instrument is an image processing system according to claim 1 characterized by 
connecting through a network. 

[Claim 13] Said external instrument is an image processing system according to claim 12 characterized by 
including X-ray CT scanner equipment and MRI equipment. 

[Claim 14] The 1st storing process which stores in an image memory the image data of the Takashina tone 
inputted from the external instrument, The gray-scale-conversion process which generates the image data of low 
gradation from the image data of said Takashina tone, The 2nd storing process which feeds back the image data 
of low gradation generated in said gray-scale-conversion process to the field to which the image data of said 
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Takashina tone processed in said gray-scale-conversion process in the field of said image memory was stored, 
and stores it again, The image-processing approach characterized by having the output process which outputs 
the image data of low gradation stored in said image memory to image output equipment. 
[Claim 15] The code which performs processing which stores in an image memory the image data of the 
Takashina tone which is the computer-readable memory which stores the computer program code which 
performs an image processing, and was inputted from the external instrument, The code which performs 
gradation transform processing which generates the image data of low gradation from the image data of said 
Takashina tone, The code which performs processing which feeds back the image data of low gradation 
generated in said gradation transform processing to the field to which the image data of said Takashina tone 
processed in said gradation transform processing in the field of said image memory was stored, and stores it 
again, Computer-readable memory characterized by storing the image-processing program containing the code 
which performs processing which outputs the image data of low gradation stored in said image memory to 
image output equipment. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention inputs the image data of the Takashina tone transmitted from 
external instruments, such as for example, X-ray CT scan equipment and MRI (magnetic resonance imaging), 
about an image processing system and the image-processing approach, performs gradation processing, and 
relates to the image processing system and the image-processing approach of outputting to an ink jet printer 
with few output gradation etc. 
[0002] 

[Description of the Prior Art] In recent years, reduction-ization of the development waste fluid of the output 
film of the image formed of the X-ray film or the laser beam is desired, then, he carries out false halftone 
processing of the multiple-value image of the Takashina tone, and many techniques which reproduce the 
gradation with the combination of two or more shade ink using an ink jet printer without the need for a 
development should propose -- ******. 

[0003] On the other hand, cheap printer equipment is desired with low gradation not only as printer equipment 
with the expensive cost per image in which the output of the Takashina tone image is possible as an advanced 
object for a diagnosis but as an object for reference as digitization of the image data obtained from various 
kinds of diagnostic equipment also in the medical field and a network progress. 

[0004] Drawing 12 is the block diagram showing the configuration of the conventional medical diagnostic 
system. 

[0005] As shown in drawing 12 , the image data photoed with external instruments connected to the network 
103, such as X-ray CT scan equipment 104 and MRI105, is once accumulated in a host computer (henceforth a 
host) 101 via a network 103. Then, a host 101 adds the information on the magnitude of an image, a location, a 
hand of cut, etc. to the input image data. And when an image output is required, a host 101 outputs image data 
and additional information to a printer 102, image data is processed according to the additional information in a 
printer 102, and an image is printed. 

[0006] Drawing 13 is the block diagram showing the flow of a series of image processings performed by the 
host 101. 

[0007] As shown in drawing 13 , the image data inputted from the external instalment is once stored in an 
image memory 201. Generally, there is few gradation in output equipment, such as a printer, which can be 
expressed to it of input image image data. Therefore, in case the image data of the Takashina tone stored in the 
image memory 201 is printed, it is necessary to apply a multiple-value error diffusion method, the dither-matrix 
method, etc., to perform false halftone processing to the image data, and to change into the image data of low 
gradation. 

[0008] For this reason, with conventional equipment, the Takashina tone data are read into the image memory 
control section 202 from an image memory 201, the data of the Takashina tone are further changed into the data 
of low gradation in the gradation processing section 202, and the data of low gradation obtained by that 
processing are once stored in a line buffer 204. And when a line buffer 204 fills, the image output section 205 
reads the data of low gradation from a line buffer 204, and transmits them to a printer. 

[0009] the image memory 201 which accumulates input image data here — for example, record Rhine according 
to one scan of the recording head of an ink jet printer at data width of face of 12 bits per pixel if the image data 
is the Takashina tone data of 4096 gradation per pixel - the memory for the one-page maximum record medium 
is preferably required by two or more lines. Moreover, although based also on the gradation reappearance 
capacity of the printer to be used, supposing the gradation expression of 256 gradation is possible for a line 
buffer 204 per pixel, it needs the memory for two or more lines by 1 pixel 8 bits, for example. 
[0010] 

[Problem(s) to be Solved by the Invention] However, since the several bits amount of data was reduced about 1 
pixel when enough larger [ than the number of gradation which can be expressed in the above-mentioned 
conventional example by the printer to which the number of gradation of input image data is connected ] and 
transform processing from the Takashina tone to low gradation was performed, having a mass image memory 
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only for temporary storing of the data with which such reduction is made had the problem that there was much 
futility. 

[001 1] It aims at offering the image processing system and the image-processing approach of reducing the 
capacity of the memory as this invention being total by having been made in view of the above-mentioned 
conventional example, and using image memory efficiently. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the image processing system 
of this invention consists of the following configurations. 

[0013] Namely, a storage means to store the image data of the Takashina tone inputted from the external 
instrument, A gray-scale-conversion means to generate the image data of low gradation from the image data of 
said Takashina tone, The feedback storing control means which stores again the image data of low gradation 
generated by said gray-scale-conversion means in the field to which the image data of said Takashina tone 
processed by said gray-scale-conversion means in the field of said storage means was stored, It has the image 
processing system characterized by having an output means to output the image data of low gradation stored in 
said storage means to image output equipment. 

[0014] When it has the field which can store the image data said whose storage means the image data of the 
Takashina tone is a 1 -pixel N bit, the image data of low gradation is 1 pixel M bits (N>M), and is N bit per 
pixel here, As for said gray-scale-conversion means, it is desirable to have a 1st conversion means to change the 
image data of a 1 -pixel N bit into 1 -pixel M-bit image data, and a 2nd conversion means to change the image 
data of a 1 -pixel N bit into the image data of a 1 -pixel (N-M) bit. 

[0015] In this case, as for said feedback storing control means, it is desirable to control to carry out packing of 
the 1 -pixel image data [ M-bit ] changed by the 1st conversion means and the image data of the 1 -pixel (N-M) 
bit changed by the 2nd conversion means, and to store them for every pixel of the field where the image data of 
the Takashina tone of a storage means was stored. 

[0016] In addition, as for said 1st and 2nd conversion means, it is desirable to perform gray scale conversion 
using an error diffusion method, and the 1st and 2nd conversion means is good respectively to have the 
diffusion error table which can reset a threshold and a diffusion error in that case. 

[0017] If this is equipped with the memory which stores two or more thresholds and diffusion error data, the 
data specified from two or more thresholds and diffusion error data which were stored in the memory are read, 
and it can control by it to set it as a diffusion error table. 

[0018] Moreover, according to the gradation expression capacity of image output equipment, said output means 
chooses 1 -pixel image data [ M-bit ] or the image data of a 1-pixel (N-M) bit from a storage means, and can 
output it. 

[0019] Now, as for said image output equipment, it is desirable that it is a printer, and it is desirable that it is the 
printer which records an image in that case using the recording head according to an ink jet method. And the 
recording head is still better to have the heat energy conversion object for generating the heat energy given to 
ink, in order to carry out the regurgitation of the ink using heat energy. 

[0020] Furthermore, when the image data of low gradation generated by said storage means with said gray- 
scale-conversion means fills or an output request signal is inputted, it is good to have an output-control means 
to control to read and output the image data of low gradation from a storage means. 
[0021] furthermore, a network — minding — for example, External instruments, such as X-ray CT scanner 
equipment and MRI equipment, are good to connect. 

[0022] Moreover, the 1st storing process which stores in an image memory the image data of the Takashina 
tone inputted from the external instrument according to other invention, The gray-scale-conversion process 
which generates the image data of low gradation from the image data of said Takashina tone, The 2nd storing 
process which feeds back the image data of low gradation generated in said gray-scale-conversion process to the 
field to which the image data of said Takashina tone processed in said gray-scale-conversion process in the field 
of said image memory was stored, and stores it again, It has the image-processing approach characterized by 
having the output process which outputs the image data of low gradation stored in said image memory to image 
output equipment. 

[0023] The code which performs processing which stores in an image memory the image data of the Takashina 
tone which is the computer-readable memory which stores the computer program code which performs an 
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image processing according to invention of further others, and was inputted from the external instrument, The 
code which performs gradation transform processing which generates the image data of low gradation from the 
image data of said Takashina tone, The code which performs processing which feeds back the image data of 
low gradation generated in said gradation transform processing to the field to which the image data of said 
Takashina tone processed in said gradation transform processing in the field of said image memory was stored, 
and stores it again, It has the computer-readable memory characterized by storing the image-processing 
program containing the code which performs processing which outputs the image data of low gradation stored 
in said image memory to image output equipment. 

[0024] The image data of the Takashina tone into which this invention was inputted from the external 
instrument by the above configuration is stored in an image memory. Gradation transform processing which 
generates the image data of low gradation from the image data of the Takashina tone is performed. The image 
data of low gradation generated in the processing is fed back to the field to which the image data of the 
Takashina tone processed in gradation transform processing in the field of an image memory was stored, and it 
stores again, and it operates so that the stored image data of low gradation may be outputted to image output 
equipment. 
[0025] 

[Embodiment of the Invention] With reference to an accompanying drawing, the suitable operation gestalt of 
this invention is explained to a detail below. 

[0026] <Common operation gestalt> drawing 1 is the block diagram showing the configuration of the image 
processing system which is the typical operation gestalt of this invention. As shown in drawing 1 , this system 
has three configurations, in order to process the image data which received through the network 1200 which 
connected various image data generation equipments (MRI, X-ray CT scanner equipment, etc.). That is, they are 
the configuration which incorporated the image processing system 1 100 into the host 1000 as shown in drawing 
1 (a), a configuration equipped with the image processing system 1 100 which became independent of a host 
1000 between ink jet printers IJRA as shown in drawing 1 (b\ and the configuration which incorporated the 
image processing system as a part of functions of the printer controller with which the ink jet printer IJRA was 
equipped as shown in drawing 1 (c). 

[0027] However, even if it takes which the above-mentioned configuration, the function as an image processing 
system is common. 

[0028] Drawing 2 is the appearance perspective view showing the outline of the configuration of an ink jet 
printer IJRA. In drawing 2 , the carriage HC engaged to the spiral slot 5004 of a leading screw 5005 which is 
interlocked with the forward inverse rotation of a drive motor 5013, and is rotated through the driving force 
transfer gears 5009-501 1 has a pin (un-illustrating), is supported by the guide rail 5003, and carries out both- 
way migration of an arrow head a and the direction of b. The recording head IJH and the one apparatus ink jet 
cartridge IJC which built in the ink tank IT are carried in Carriage HC. 5002 is a paper bail plate and presses the 
record form P to a platen 5000 covering the migration direction of Carriage HC. 5007 and 5008 are photo 
couplers and are a home-position detector for checking existence [ in this region of the lever 5006 of carriage ], 
and performing a hand-of-cut switch of a motor 5013 etc. 5016 is the member which supports the cap member 
5022 which caps the front face of a recording head IJH, and 5015 is the aspirator which attracts the inside of 
this cap, and performs suction recovery of a recording head through the opening 5023 in a cap. 5017 is a 
cleaning blade, 5019 is a member which makes this blade movable at a cross direction, and these are supported 
by the body support plate 5018. It cannot be overemphasized that not this gestalt but a well-known cleaning 
blade can apply a.blade to this example. Moreover, 5021 is a lever for starting suction of suction recovery, it 
moves with migration of the cam 5020 which engages with carriage, and migration control is carried out by the 
transfer devices in which the driving force from a drive motor is well-known, such as a clutch switch. 
[0029] When carriage comes to the field by the side of a home position, it is constituted so that a request can be 
processed according to an operation of a leading screw 5005 in those correspondence locations, but if it is made 
to operate to well-known timing about a request, each can apply these capping, cleaning, and suction recovery 
to this example. 

[0030] Next, the control configuration for performing record control of the equipment mentioned above is 
explained. 

[003 1] Drawing 3 is the block diagram showing the configuration of the control circuit of an ink jet printer 
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DRA. In this drawing showing a control circuit, ROM which stores the control program with which MPU 
performs the interface into which 1700 inputs image data, and 1701, and MPU1701 performs 1702, and 1703 
are DRAMs which save various data (picture signal supplied to image data or a recording head IJH). 1704 is a 
gate array (G. A.) which performs supply control of the picture signal over a recording head IJH, and also 
performs data transfer control between an interface 1700, and MPU1701 and RAMI 703. A carrier motor for 
1710 to convey a recording head IJH and 1709 are the conveyance motors for recording paper conveyance. The 
head driver to which 1705 drives a recording head IJH, and 1706-1707 are Motor Driver for driving the 
conveyance motor 1709 and the carrier motor 1710, respectively. 

[0032] If actuation of the above-mentioned control configuration is explained, and a record signal goes into an 
interface 1700, image data will be changed into the picture signal for a print between a gate array 1704 and 
MPU 1701. And while Motor Driver 1706 and 1707 drives, a recording head IJH drives according to the record 
data sent to the head driver 1705, and record is performed. 

[0033] In addition, when it is a configuration as Printer DRA shows to drawing 1 (c), the control circuit of the 
above configuration will incorporate the function of an image processing system. 

[0034] Next, some operation gestalten about the image processing system used in the image processing system 
of the above configuration are explained. 

[0035] <lst operation gestalt> drawing 4 is the block diagram showing the configuration of the important 
section of the image processing system 1 100 according to the 1st operation gestalt. 

[0036] As shown in drawing 4 , the image processing system 1 100 consists of an image memory control section 
302 which controls the data I/O of an image memory 301 and an image memory 301 which stores image data 
temporarily, and the gradation processing section 303 which changes the image data (1 pixel 12 bits) of the 
inputted Takashina tone into the image data (1 pixel 8 bits) of low gradation. 

[0037] Drawing 5 is drawing showing signs that the inputted Takashina tone data are changed into low 
gradation 'data by gradation processing, and the translation data is written in an image memory 301. 
[0038] Next, with reference to the flow chart shown in drawing 6 , the gradation processing which an image 
processing system 1100 performs is explained. Here, as shown also in drawing 5 , the processing which 
generates 1 -pixel 8-bit image data with the application of an error diffusion method to 1-pixel 12-bit image data 
is explained. 

[0039] In addition, the image data inputted from the external instrument shall once be stored in an image 
memory 301. 

[0040] First, at step S100, the image memory control section 302 reads image data from an image memory 301, 
and passes it to the gradation processing section 303. Next, at step SI 10, the gradation processing section 303 
performs error diffusion process to received 1 -pixel the 12-bit image data, and as shown in drawing 5 , it 
generates 1 -pixel 8-bit image data. 

[0041] Furthermore, at step S120, 1-pixel 8-bit image data is written in an image memory 301 by control of the 
image memory control section 302. [ finishing / processing ] This writing is made to the field where the image 
data which gradation processing ended was stored. Consequently, if the bit of 1 pixel of the field is observed, as 
shown in drawing 5 , data will be written in 8 bits of low order, and 4 bits of high orders will serve as an empty 
bit. a ******** [ that the image memory 301 filled with image data / finishing / processing / at step S130 ] -- or 
it investigates whether the output request signal was inputted into the host 1000. Here, if it is judged that one 
event of these events occurred, processing will progress to step 140, and the image memory control section 302 
reads image data [ finishing / 1 pixel 8-bit processing ] from an image memory 301, and outputs it to Printer 
IJRA. 

[0042] On the other hand, there is an availability of an image memory 301, and if it is judged that the output 
request signal is not inputted into a host 1000, processing will return to step SI 00. 

[0043] If the operation gestalt explained above is followed, since a part of image memory can be used as buffer 
memory for outputting image data to a printer, it can use an image memory efficiently and the buffer memory of 
dedication not only becomes unnecessary, but contributes to reduction of system-wide memory space. 
[0044] <2nd operation gestalt> drawing 7 is the block diagram showing the important section configuration of 
the image processing system 1 100 according to the 2nd operation gestalt. In addition, in drawing 7 , the same 
reference number is given to the same component as the image processing system of the 1st operation gestalt 
shown in drawing 4 , and the explanation is omitted. 
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[0045] As shown in drawing 8 , image memory control-section 302' of an image processing system 1 100 
according to this operation gestalt can output 1 -pixel the 12-bit image data read from the image memory 301 to 
the two gradation processing sections 303 and 304, can perform another gradation processing in these two 
gradation processing sections, and can write that result in an image memory 301 again. 
[0046] Hereafter, with reference to the flow chart shown in drawing 9 , the gradation processing which an 
image processing system 1 100 performs is explained. Here, as shown also in drawing 8 , with the application of 
an error diffusion method, the two gradation processing sections 303 and 304 explain to 1 -pixel 12-bit image 
data the processing which generates 1 -pixel 8 bits, and 1 -pixel the image data which is 4 bits, respectively. 
[0047] In addition, the image data inputted from the external instrument shall once be stored in an image 
memory 301. 

[0048] First, at step S200, image memory control -section 302* reads image data from an image memory 301, 
and passes it to the two gradation processing sections 303 and 304. Next, at steps S210 and S215, error 
diffusion process which is different in the image data which is 1 pixel 12 bits which the gradation processing 
sections 303 and 304 received, respectively is performed, and as shown in drawing 8 , 1 -pixel image data [ 8- 
bit ], and 1 -pixel 4-bit image data are generated (the gradation processing 1 in drawing 8 , gradation processing 
2). 

[0049] Furthermore, at step S220, packing of 1 -pixel image data [ finishing / processing / 8-bit ], and the 1 -pixel 
4-bit image data is carried out to 12-bit data by control of the image memory control section 302, and they are 
written in an image memory 301. This writing is made to the field where the image data which gradation 
processing ended was stored. Consequently, if the bit of 1 pixel of the field is observed, as shown in drawing 8 , 
1 -pixel 8 bit data obtained as a result of the gradation processing 1 will be written in 8 bits of low order, and 1- 
pixel 4 bit data obtained as a result of the gradation processing 2 will be written in 4 bits of high orders. Thus, 
two kinds of gradation data are written in the field of 1 pixel of input images of an image memory 301 at 
coincidence. 

[0050] a ******** [ that the image memory 301 filled with image data / finishing / processing / at step S230 ] - 
- or it investigates whether the output request signal was inputted into the host 1000. Here, if it is judged that 
one event of these events occurred, processing will progress to step S240, and image memory control-section 
302' chooses image data [ finishing / suitable processing ] (for example, 1 -pixel 8 bit data or, 1 -pixel 4 bit data) 
according to the output mode and gradation expression capacity of the connected printer IJRA, it will read from 
an image memory 301 and will output this to Printer IJRA. In addition, this selection may receive a printer 
property by the communication link with Printer IJRA, may be performed according to that property, and if it 
can know when a host 1000 sets up the operating environment of a system, it may be performed according to 
the directions inputted by the user through the user interface (un-illustrating) with which could carry out 
according to the printer property which came to hand from the host, or the host 1000 was equipped. 
[0051] On the other hand, there is an availability of an image memory 301, and if it is judged that the output 
request signal is not inputted into a host 1000, processing will return to step SI 00. 
[0052] If the operation gestalt explained above is followed, in consideration of the gradation expression 
capacity of a printer, two or more kinds of image data of low gradation can be used as buffer memory for 
outputting image data to a printer for a part of image memory, it can store, and suitable image data can be 
outputted according to the printer of an output destination change. 

[0053] <3rd operation gestalt> drawing 10 is the block diagram showing the important section configuration of 
the image processing system 1 100 according to the 3rd operation gestalt. In addition, in drawing 10 , the same 
reference number is given to the same component as the image processing system of the 1st and 2nd operation 
gestalt shown in drawing 4 and drawing 7 , and the explanation is omitted. 

[0054] As shown in drawing 10 , the gradation processing sections 303 and 304 of an image processing system 
1 100 according to this operation gestalt set the threshold and diffusion error data which were read from memory 
301 by control of the error diffusion table control section 306 as two error diffusion tables 307 and 306, and 
perform independent gradation processing based on that set-up error diffusion table, respectively. These errors 
diffusion table can be set up again. 

[0055] Hereafter, with reference to the flow chart shown in drawing 1 1 , the gradation processing which an 
image processing system 1 100 performs is explained. In addition, in drawing 1 1 , the same step reference 
number is given to the same processing step as having explained in the 2nd operation gestalt, and the 
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explanation is omitted. 

[0056] First, in step SI 90, in advance of initiation of gradation processing, the diffusion error table control 
section 306 chooses the class of gradation processing which the connected printer needs, takes out the 
information on with error from memory 305, and, according to drawing 1 1 , rewrites two diffusion error tables 
307 and 308 corresponding to the two gradation processing sections 303 and 304. 
[0057] The processing after this is the same as the processing shown in drawing 9 . 

[0058] Therefore, if the operation gestalt explained above is followed, according to the gradation expression 

capacity of the connected printer, the method of error diffusion can be changed flexibly. 

[0059] In addition, some especially operation gestalten explained above are equipped with means (for example, 

an electric thermal-conversion object, a laser beam, etc.) to generate heat energy as energy used also in an ink 

jet recording method in order to make the ink regurgitation perform, and can attain the densification of record, 

and highly minute-ization by using the method which makes the change of state of ink occur with said heat 

energy. 

[0060] About the typical configuration and typical principle, what is performed using the fundamental principle 
currently indicated by the U.S. Pat. No. 4723129 specification and the 4740796 specification, for example is 
desirable. Although this method is applicable to both the so-called mold on demand and a continuous system 
On the electric thermal -conversion object which is especially arranged corresponding to the sheet and liquid 
route where the liquid (ink) is held in the case of the mold on demand By impressing at least one driving signal 
which gives the rapid temperature rise which supports recording information and exceeds film boiling Since 
make an electric thermal -conversion object generate heat energy, the heat operating surface of a recording head 
is made to produce film boiling and the air bubbles in the liquid (ink) corresponding to this driving signal can 
be formed by 1 to 1 as a result, it is effective. A liquid (ink) is made to breathe out through opening for 
regurgitation by growth of these air bubbles, and contraction, and at least one drop is formed. If the shape of a 
pulse form is carried out, since growth contraction of air bubbles will be appropriately performed instancy in 
this driving signal, the regurgitation of a liquid (ink) excellent in especially responsibility can be attained, and it 
is more desirable. 

[0061] As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 4463359 
specification and the 4345262 specification is suitable. In addition, if the conditions indicated by the U.S. Pat. 
No. 43 13 124 specification of invention about the rate of a temperature rise of the above-mentioned heat 
operating surface are adopted, further excellent record can be performed. 

[0062] The configuration using the U.S. Pat. No. 4558333 specification and U.S. Pat. No. 4459600 specification 
which indicate the configuration arranged to the field to which a delivery which is indicated by each above- 
mentioned specification, a liquid route, and the heat operating surface other than the combination configuration 
(a straight-line-like liquid flow channel or right-angle liquid flow channel) of an electric thermal-conversion 
object are crooked as a configuration of a recording head is also included in this invention. In addition, it is 
good also as a configuration based on JP, 59- 13 8461, A which indicates the configuration whose opening which 
absorbs the pressure wave of JP,59-123670,A which indicates the configuration which uses a common slot as 
the discharge part of an electric thermal-conversion object to two or more electric thermal-conversion objects, 
or heat energy is made to correspond to a discharge part. 

[0063] Furthermore, any of the configuration which fills the die length with the combination of two or more 
recording heads which are indicated by the specification mentioned above as a recording head of the full line 
type which has the die length corresponding to the width of face of the maximum record medium which can 
record a recording device, and the configuration as one recording head formed in one are sufficient. 
[0064] In addition, the recording head of the exchangeable chip type with which the electric connection with the 
body of equipment and supply of the ink from the body of equipment are attained may be used by not only the 
recording head of the cartridge type with which the ink tank was formed in the recording head itself explained 
with the above-mentioned operation gestalt in one but the body of equipment being equipped. 
[0065] Moreover, since record actuation is further made to stability, it is desirable to add the recovery means 
against a recording head, a preliminary means, etc. to the configuration of the recording device explained above. 
If these are mentioned concretely, there is a preheating means by the capping means, the cleaning means, the 
pressurization or the suction means, the electric thermal -conversion object, the heating elements different from 
this, or such combination over a recording head etc. Moreover, it is effective in order to perform record 
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stabilized by having the reserve regurgitation mode in which the regurgitation different from record is 
performed. 

[0066] Furthermore, by constituting not only the recording mode of only mainstream colors, such as black, but 
a recording head in one as a recording mode of a recording device, even with two or more combination, 
although it is good, it can also consider as equipment equipped with full color at least one by the double color 
color of a different color, or color mixture. 

[0067] In the gestalt of the operation explained above, although it is explaining as a premise that ink is a liquid 
Even if it is ink solidified less than [ a room temperature or it ], what is softened or liquefied at a room 
temperature may be used. Or by the ink jet method, since what carries out temperature control is common as a 
temperature control is performed for ink itself by within the limits below 70-degreeC more than 30-degreeC and 
it is in the stabilization regurgitation range about the viscosity of ink, ink should just make the shape of liquid at 
the time of use record signal grant. 

[0068] In addition, in order to prevent positively by making the temperature up by heat energy use it positively 
as energy of the change of state from a solid condition to the liquid condition of ink, or in order to prevent 
evaporation of ink, the ink which solidifies in the state of neglect and is liquefied with heating may be used. 
Anyway, ink liquefies by grant according to the record signal of heat energy, and this invention can be applied 
also when using the ink of the property which will not be liquefied without grant of heat energy, such as that by 
which liquefied ink is breathed out, and a thing which it already begins to solidify when reaching a record 
medium. In such a case, ink is good for a porosity sheet crevice or a through tube which is indicated by JP,54- 
56847,A or JP,60-71260,A also as liquefied or a gestalt which counters to an electric thermal -conversion object 
in the condition of having been held as a solid. In this invention, the most effective thing performs the film- 
boiling method mentioned above to each ink mentioned above. 

[0069] Furthermore, in addition, as a gestalt of the recording device concerning this invention, although 
prepared in one or another object as an image printing terminal of information management systems, such as a 
computer, the gestalt of the reproducing unit combined with others, a reader, etc. and the facsimile apparatus 
which has a transceiver function further may be taken. 

[0070] In addition, even if it applies this invention to the system which consists of two or more devices (for 

example, a host computer, an interface device, a reader, a printer, etc.), it may be applied to the equipments (for 

example, a copying machine, facsimile apparatus, etc.) which consist of one device. 

[0071] Moreover, it cannot be overemphasized by the purpose of this invention supplying the storage which 

recorded the program code of the software which realizes the function of the operation gestalt mentioned above 

to a system or equipment, and carrying out read-out activation of the program code with which the computer (or 

CPU and MPU) of the system or equipment was stored in the storage that it is attained. 

[0072] In this case, the function of the operation gestalt which the program code itself read from the storage 

mentioned above will be realized, and the storage which memorized that program code will constitute this 

invention. 

[0073] As a storage for supplying a program code, a floppy disk, a hard disk, an optical disk, a magneto-optic 
disk, CD-ROM, CD-R, a magnetic tape, the memory card of a non-volatile, ROM, etc. can be used, for 
example. 

[0074] Moreover, it cannot be overemphasized that it is contained also when the function of the operation 
gestalt which performed a part or all of processing that OS (operating system) which is working on a computer 
is actual, based on directions of the program code, and the function of the operation gestalt mentioned above by 
performing the program code which the computer read is not only realized, but was mentioned above by the 
processing is realized. 

[0075] Furthermore, after the program code read from a storage is written in the memory with which the 
functional expansion unit connected to the functional add-in board inserted in the computer or a computer is 
equipped, it cannot be overemphasized that it is contained also when the function of the operation gestalt which 
performed a part or all of processing that CPU with which the functional add-in board and functional expansion 
unit are equipped based on directions of the program code is actual, and mentioned above by the processing is 
realized. 
[0076] 

[Effect of the Invention] If this invention is followed as explained above, the image data of the Takashina tone 
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inputted from the external instrument is stored in an image memory. Gradation transform processing which 
generates the image data of low gradation from the image data of the Takashina tone is performed. Feed back 
the image data of low gradation generated in the processing to the field to which the image data of the 
Takashina tone processed in gradation transform processing in the field of an image memory was stored, and it 
is stored again. Since the stored image data of low gradation is outputted to image output equipment, an image 
memory can be used also as buffer memory for an output, and it is effective in the ability to reduce the memory 
space of the whole equipment, using memory more effectively. 
[0077] 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the image processing system which is the 
typical operation gestalt of this invention. 

[Drawing 2] It is the appearance perspective view showing the outline of the configuration of an ink jet printer 
IJRA. 

[Drawing 3] It is the block diagram showing the configuration of the control circuit of an ink jet printer IJRA. 
[Drawing 4] It is the block diagram showing the configuration of the important section of the image processing 
system 1 100 according to the 1st operation gestalt. 

[Drawing 5] It is drawing showing the situation of conversion of the image data based on gradation processing. 
[Drawing 6] It is the flow chart which shows the gradation processing which the image processing system 1 100 
according to the 1st operation gestalt performs. 

[Drawing 7] It is the block diagram showing the configuration of the important section of the image processing 
system 1 100 according to the 2nd operation gestalt. 

[Drawing 8] It is drawing showing the situation of conversion of the image data based on gradation processing. 
[Drawing 9] It is the flow chart which shows the gradation processing which the image processing system 1 100 
according to the 2nd operation gestalt performs. 

[Drawing 10] It is the block diagram showing the configuration of the important section of the image processing 
system 1 100 according to the 3rd operation gestalt. 

[Drawing 11] It is the flow chart which shows the gradation processing which the image processing system 
1 100 according to the 3rd operation gestalt performs. . 

[Drawing 12] It is the block diagram showing the configuration of the conventional medical diagnostic system. 
[Drawing 13] It is the block diagram showing the flow of a series of image processings performed by the host 
101. 

[Description of Notations] 

104 X-ray CT Scanner Equipment 

105 MRI 

106 Other Motion Picture Camera Machines 
201 301 Image memory 

202, 302, 302' Image memory control section 

203, 303, 304 Gradation processing section 

204 Line Buffer 

205 Image Output Section 

305 Memory 

306 Diffusion Error Table Control Section 

307 308 Diffusion error table 

101 1000 Host computer 

102 IJRA Printer 

1 100 Image Processing System 

103 1200 Network 



[Translation done.] 
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